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PI. Awschalom 

February 21, 1968 

1. Neutrons Streaming Throuph Labyrinths. 'They found Price's L---L_- 

formulae inaccurate. 'They use (l/T)' and a factor of (l/20) 

for each 90° bend. 'This gives good agreement with measure- 

ments . This recipe applies to neutron dose. 

Author's note: They measured over a small "delta-H" far 

from linac. Kxperience has taught tii;it under those circum- 

stances any formula will give "a good fit" if 30% deviation 

is considered "good". 

Jeasuring instrument: BlOF 7, moderated with 6 cm of 

polyethylene. 'This instrument has a non flat response which 

peaks towards the low energy (-10 KeV) region. 

2. Xeutron Source L-.-' The most important neutrons from the 

point of view of wall activation and streamink; are the Eiant 

resonance neutrons (l-5 MeV energies). Giant Resonance Xeu- 

tron Production = 1 neutron/5 GeV, for Ee > 30 NeV, and thick 

tarpets (more than one radiation thick). Th:i,n target formu- 

lae do not work well. (This may be due to the integration of 

an unknown photoneutron cross-section over the bremmstrahlung 

spectrum.) A rule that seems to work: Use thick target yield 

formula and scale accordingly to actual target thickness. At 

times, this may overestimate the neutron flux by a factor of 

10. 
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3. lixposure Dose from Valls. 'They have a section of tunnel 

wall near the positron source (Ee - 'I GeV), with boron in 

the concrete. li'hey have looked for differences in t;lti ex- 

posure dose rate from that section and neighboring ones. 

Their measurements failed to disclose any difference between 

boron loaded and ordinary concretes. 

4. Air Problems -* No problems have been found so far with air 

radioactivation or nitrogen oxides or IiNS3 or 0 3' 

3. Yearn Stop. Above 20 kW they begin to get explosive mix- 

tures of Ii2 and 32 from hydrolysis. Jielow this power level, 

normal purging keeps trouble away. Above this power level, 

the amount of 015, Cl' (1 curie/set) makes purging impracti- 

cal. 

6. Dose in ?eentrant Accesses. Ionization chambers, three 

feet from the tunnel wall (inside reentrant part of tunnel) 

read 10 - 20 mrad/hr during machine operation. This is large 

angle doses from the linac. 


